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Advancedbaseline condition monitoring solution to ensure operational quality

andoptimiseenergyproduction
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Introduction

A Accurateoutput power predictionis crucialfor PVperformanceassessment
A Predictive models are required for data-analytic features of advanced PV

monitoring systems
Dataanalytic features

A System health state
A Failure diagnosis
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Objective

Developmentof an optimized location and technologyindependentpredictive
modelingmethodologyat minimum requirements

A Features

A Dataset split method
A Dataset split partition
A Filtering stages

A Weather conditions
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Clean, Prepare Test Data
& Manipulate Data
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Methodologyc Experimental setup

A Recordingf meteorologicabnd PVoperationalmeasurementgIEG51724
A Measurementesolutionl-secandrecordingintervalsl-, 15-, 30- and 60-min

UCY OTENicosia, Cyprus Gl OTIArizona, USA
PV String level PV Module level



FO SS University of Cyprus Gantner

Research Centre for instruments

Sustainable Energy

Methodologyc¢ Data quality routines (DQRS)

A Identificationof repetitive dataand duplicates
A ldentificationof missingor erroneousdata, outliersand outages
A Correctionof erroneous/missinglatathrough dataimputationtechniques
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Methodologyc¢ Data quality routines (DQRS)
e N

1. Identification of duplicates
e Check timestamp measurements against ﬁ 2. Identification of missing data

known timestamp series e Search for NAN values from the dataset
\- Check for row measurement duplicates ) ll
4. Data filterin g as
ata filtering G Identification of erroneous data \

* Night time effects can be removed (e.g. ﬁ

Irradiance < 50 W /m2) * Set threshold ranges for:

« O<Irradiance < 1300 (W/m?)

ll * 0<DCPower<STCpowerx1.3
- « 0<DCVoltage < STC Voltage x 1.1
>. Data correction \ * 0<DCCurrent < STC Current x 1.25/

* Data imputation techniques for handling
erroneous or missing data




FOSS University of Cyprus Gantner

PV Technology ;
Research Centre for Technc 08Y instruments
Sustainable Energy

Methodologyc Predictive model selection

MECHANISTRERFORMANGEN 5 9 @at a

PR= (Ppypas/Pyon/G:)= C, + C,.*Tmod + C.* log.(Gi)+ C,*Gi + C_*

P TOLERANCE GAMMA LLEC RS WIND Giln B2
o% %/K %@LIC %@STC %/(ms-1) ::%;__‘ i '__;e;
Tmod {12 e
1.1 RReP LAy
AIS (B ESkssardies Ha
ped f'z _,J._ _ﬁi
1.0 AzS | 14 £ e 01 Pmp
-5C b
— RH :=E/ :-‘.’i : }%%ﬁ%‘:
Zos 25¢ e
" y ==\
0.8 Walpha  I7 HY
0.7
Gantner
FeedForward Neural Network (FFNN)
“'E.{F 0.z 0.4 0.6 , 1.0 1.z 1.4 -

0.8
Gi (KW/m2)

9



% | University of Cyprus
PV Technology

FOSS

Research Centre for
Sustainable Energy

Gantner

instruments

Methodologyc Train model and test data
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Measured Inputs Calculated Input®©utput

A Continuous
A Random

Dataset split partition

A 70:30%rain and test set
A 30:30%rain and test set
A 10:30%rain and test set

Test set 30%
110 Days
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Results; Input features (Machine Learning)

A Machine learning model with measured and calculated features

2 Inputs 4 Inputs 7 Inputs
B1 B2 B2
B B2 Tamb | |1 \ H1 Gl
Tmod | |2 \‘
Tamb |1 H1 Gpoa B = s 8 ==:\.:I¢:‘.'
\ =
01 Pmp = Q \ / _:___/" el
/N s o €22
Gpoa 2 H2
AS & H4 Walpha | I7 &

Best performance=FNN

Random  70:30% Rgi=3\V/i = Mkl NRMSEL.12% NRMSHE.91%
Continuous/0:30% Fl VIS = ekl NRMSEL.13% NRMSH.93%

UCY OTF
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Resultsg Outputfeatures (Machine Learning)

A Machine learning model with measured and calculated features
7 Inputs¢ 0 “output 7 Inputsc U output

B2 B2
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Best performance-FNN

NRMSE.91% Random¢ Recommendeq

Walpha

Random 70:30% [ =\ s =l <%
Continuous/0:30% |52\ s =) kel

UCY OTF

NRMSHE.93% datasetsplit method
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Results; Input features (Mechanistic)

A Mechanisticmodel with measuredand meaningfu) orthogonal, robust and
normalizedfeatures

Inputs:

A Module temperature (Y )
A Global irradiance"O

A Wind speed® Y

Requirements for optimal devised model:
A Irradiance Filter'O p mafa )
A Time Filter (08:00k6 A YS > MTYnno



